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(54)Title: DISPLAY DEVICE 



(57) Abstract 

A driving system taking into 
consideration the conductivity of a TFT which 
controls the light emitting operations of a 
current-driven light emitting element When an 
N-channel type TFT is used as the second TFT 
(30) which switches supply of a driving current 
to a light emitting element (40), a high gate 
voltage (Vgcur) is obtained by lowering the 
potential at a common feeder line (com) against 
the potential at the counter electrode (op) of the 
element (40). A p-channel TFT is used as a first 
TFT (20) and the polarity of the low potential 
of a scanning signal (Sgate), and the potential 
at the common feeder line (com) is made equal 
to that of the potential at a potential holding 
electrode (st) at tuming-on time. The driving 
voltage of the light emitting element is dropped 
and the display quality of the element is 
improved by shifting the potential of picture 
signals (data) for turning on in the direction in 
which the tuming-on resistances of the TFTs 
(20 and 30) become smaller within the range of 
the driving voltage of the'display device (1). 
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ii^m^ c omtf IffilCfCBtflf data <^<>S£/h£ < Itt 
r 5 ^@i$l{f d a t a tf> <&m&tf!l ^ft & ^ 2CTFT.3 0 (O 

u# v^&ia*.* v<s* 5 #d a t * omm 

< "C* 5 O-C, M&ft^da t a O^l&mJEE^Ttf 5 w t dS-C^ 

t a <z>ii;mft<i!itf>®te&, *ti*n®@ o P <Dn<SL £ 9 ^^steic^-erff 

tfc5©-C, Mffcft-fi-d a t a £>®&{±, *ffaffifiio p t ^m^MB c 
mSbSJEE^Ttf 5 r. <b is-e# , 1 SrTW* r i: iS-C 

[U l 8 (A) % (B) Ji-tH^eix, #l®^Jc:«l^$ix/c«-^^com^^ 

^fc, *UJ§-?te* Hffi^ii l t liRMI:. ^1©TFT2 
0 ifcJ.fctfg? 2OTFT30 <D^"f ft£ P <?**^M(OT F T-CfllJ&L 

trfc^o fit, mm<Dmm 1 kn-o*Hf»Mot £ tr* 
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an, Bis (a) % (b ) j: -5 fc, ft, HOT 

FT20liP ^ ^^yU^-Cfc 5 fc«>,' jfe** g a t e ^f>W^5^ 
3t«*S gate36Sft«ttlC*o*: fc # Id „ Il©TFT2 0 &*>Vtm\Z 
4 5. 

-C ft. |2©TFT30iPf + ^ "C *> S . t£ o T , 7 s - 
i?j^s i gi^blt jRJTtt«'fc*t-^* c a plC««ffi« 

©Mt§f d a t e & *B*r#fig i: "f^ * IH©ft^f c 

a p |:i 14 i« Wtflflr* d a t e & £ Jl 

r IT, I2CTFT3 0 <D/?— MEVgcur ft, c o 

molft, D t VMXti 3 o ©ttto 5 t>oi«v^*-©t<a[ i , tt&ft 

0 (D>ct[Pia^ o p (DMtiHZtt LT*ii#S«*Sl c o m fl£i < LT, 

S20TFT3 OaStyiRilCftofc i: * left, tcPP E t/TtJ; 5 lC > 
*ii#&«i&c o m 4 0 ©*l:«jj6*5ih5J: 5 K«f£ 

tt$>5 0 Z(DtLib. !2©TFT30©y- HEV g cur ft, ifeil 

^ilc o m<Di&i:It§jlii s t©S&i©Si:fiSt5, <z> 

*iiiji&m^c om©Itl:ol>tl±, c o m<£>m&£*t[6]m 

@ o p roSffitofffloSffi^ta^i-Siiiitlse 3 o©ttti:«*Lt, 
+ #li:i«i'*itfcK;fc-t-.5 r. <b £5T*£ So ^ot v *iiTii, I2©t 

F T 3 0 <D?~ hmJE V g cur £r + #, KV>Ii.t«w <b a* T # 5 fc * 

, I 2 «t f t 3 o o^-y ^©X% m*<^m&-e%i^&?f ? 
tiSf#5„ mm*Mktt1kti t k1r*mz. > !2©TFT30ffl^ 

* (oma^wmm s t (omitL. -rt£t>*>. m^m% data a 41 
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&]&m-ete, ^2©TFT3 0Ot>tii^|filISo p^I 
fit 2» £ itt&ftt K * ^ tf> -C , mm * ,6*T4fcl& i: i" 5 <7>® 

data O&mteffiSomte^ *tftS8l o p (DMtiL <fc >5 SiV^ 
®&£-C±ff. iff&fl-ii-d ■ t a©!Bi«r/hS< Lt**. fr*3, mm 
&&K#;mk1rZ>tzit><Dmikm^d a t a©IStttlll!©tfiS;, ttfam 

mop k&m,GL\z£-e±if. mmm*t a at * <Dmm&'h£ < t-ct i 

ZtlZmfom^- d a t atf>m&£, *ii*S®i&c om<DmHLt 

h 1EEV gcur ©JfejitiiS3©TFT(0Lt V > jit m E tf> iffe ffi K *B 
MSivS w^^i >? ^-S'&^m&k fcSfcS J: 5 B&ft^d a t a <7) 
jSi®&W<7>®#£{g;&Kt££LT;fc5o w*U-«fc«9, I2©TFT30 

sff^itt^tB^i^ttr-^iis i g fahm&ztizmmm^ 

d a t aWlfit *igi£®l&c omfc^tfillLtiiifeft^d a t a 

C (75 <fc o izm&1§-% d a t a (D@m{4<B!l<7>@{4^itifet-^:^L, d»o 
, @^£;&tf:|£li£^5fc*tf>iIif£{i-§-d a t a W iti ® & {US tf> m & & {& 
iMd^^LTfcStf)-?, H^m-^d a t a ©t&li, StfaMo pt* 
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m 2 0 (A) , (B) \± J tfi^ii. #B*fc«J*SHfc#*-?-G>**fi<j 

B19, B2 0 (A) , (B) (r^i-J; o td, *M1&X-te, |1©T 
F T 2 0 SrN^^^^^OT F Tt, I2©TFT30«: P ^^^yUM 
CTFTtSSLTfeS. I2OTFT30 it P ^ -V * /I'M T fc 5 tz £> 

{&m.&m<DW&m%- a a t e*s#*ii*n, ^ *m f& t i~ -* t mm <n> # 
nm&c a p tcijiiiim^ffiaois^m-^ d a t e^g^&^nso M2<d 

TFT3 0 <DV— MJEVgcur 14, #=i§*&mi$ c o mtf>S&x *J «fc tF 

w^s^ 3 o (Dm&<o o ib o its oats t , s t oie 

^^t^^ 4 o (Dztmmm o P <n m ta: i^x&m&mm 

c o mrot&lrili <L-Cs |2©TFT3 0 <T> ~- MffV g cur ft, 
4 1 £ JtS? L-C-f-^KiSV^ teg* d t 5<£-£\ I2©TF 

T3 0ctyl«i5^t<, iiiVN^g-c^^^n 9 d t *3-e£ 5. £7i 
, *(Dft. *<r> t # omfi^^m® s t©H5> 1"fcfc>t>. H&fi-^-d 

a t a <D&mtiLM<VMtiL& ±if Z> rt^t-f JCT, data 
<Dg<i&/h£ < 5. 0 2 tf)T F T 3 0 <D * ^mffi&*t faMfe 

1t#> 0>® d a t a <D{g;®f£'(ll!ltf>m<2:£^ ttftm® o p ©fffij; 9 
£>5 VM4^®#U:£-C_hrf * iS&iaf d a t a WjgH5:/h$ 

s i .g *>t>m&zn2>mQt{g& a a t a co@&&. c o 
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mcifi: t JttSE u-t^^^m^ 5 VMi^m&t- LTB&fl-^ d a t 

a <DMm&'^£ < -tftSU B&ff data *f fa 

^J^S-CJi, gl©TFT20liNf + ^/PSt, I2CTFT30 
t B^^jS^-t-S i 't Wjt^iH gate ©ifi ( 

*aE«*5gate) JiiUm^Tfc^o :©i^|l©TFT20©y- 

h miE v g swii, ^SEm-*§- s gate0>ffittttic*> stffi t tftftjtis s 

t s t ©Ifi, |2©TFT3 O (Off — h®ffitf>S#) t W 

«ffiS6 JEWS wi-Cs $2©TFT 3 OttPf -V^^ItfcSfc 

Bi§ 7 *T £ it -5 fc£><Z>B a t a 14 46 S & W X' lb V , B 
» 7 0>ilifc8i|f!1* , IttfttttC » t otttttttT t-rv^ < . tt.ot,. 

ii«TFT20J)^f mm v g siftv ^->m»tEi ? *i^i" s^jw 

— |2OTFT30©^-f HBE V g cur 14 s *i§*&©& com 

fc£i#KJ4, IKflhf; ttttfit*.M s t o«ttttlSTt5«lfill: 
fcSfcft., I2.0TFT3 0 — h ^EE V g cur (4, 

rtf)*?^ *]&mx*te. i.lOTF.T20il2©TFT30tiS 
'jS»*«S"C*>5.fc«>s |1©TFT 2 0 ji^-fg^Sr±tf Sfc*lC 

5fcfel;l2©TFT3 0 <D*>t&m.&Ttf 5 ^ < B&ls-f- d a t a £ 
© < h \Z.t£ 5, r©<t 9 S gate^^t^/l^iti t B& 
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m^d a t a t zwcmiti-i. mm 7 (Dmvimm*. &?tm*4 o 

£ #T £ * 5 \"<;u (DM data fcftft^m c a pd^&^tl, 
tv^< |:otit, HOTFT20O^-MEl:^Lt, S^TF T 
tf> ^ aft** 5 h£-£5tf>t::#i<o ^frSU s 

i g^f>Il©TFT20Sr^ L T & 5& 4 cap KB&fs -*§- d a t a 

is^. ^ — XicS# ii^tt^o Sl7^llRt56goIi©TF 

T 2 0 MffiV gswii, 3fe3lE«#Sgate©iKtttt»CttS-t-5«(fl: 

itfi«»tl-stO«ft (ftHft c apfDlfi:, £fcl4|l 2 <DT F 
T30m^-MiWtt) tOitfiSt, $2WTFT 3 0 (D *f — 

miiv g cur fi, c o m<Dm&km,&vkftnm s t comfi 

f= s g&te <d m m.& \z & % -r zm&k& mm. c o m^m&tii^ c*s 

lOTFT20©y- hmJE V g sw*J J: (Jig 2CTFT 3 0 <D ? — Y « 
JEE V g cur <DMX&m CXfaizm C#fc ft f i" 5 0 ^r*Xi&> *e^2£ 

g i i^iiiE uiswmmn-Q. &tr<Dti)t><Dni&m-% d a t a <om 

|1©TFT20 0^^^<D©^t^,h £ < ft Z>Xld\zmW.-f1Xt£ 

s m.^wjftvmmit&mz r, t s 1 1 - © £ % icwtas 2 o 

T F T 3 O.W^^Bf COjgfctiS/h $ < % ZXfa\Z&tt(Dttft<DW&mf?r d 

a t a«iiiii5fitfcwi:t:/j;5©t% *?g tf>fa-h £S 5 C <t 
122 (A) , (B) tt-tix-en. &B3f K1S#£*bfc£-3lf^tf>fi^#J 
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t^5o *Mm~e\*. mm<Dj&m2 tKfcMiz, h©tft2 

OSrPf ^ *.jVW U, I2©TFT30$:N ^t^^i<^T F T ^ 

in 21, 022 (a) , (B) ir^tipi^ *»ibth:, nm<DM 

Mlkmtii, I2IOTFT3 OtiNf + ^/Htfc5fcft, y'-^i&s 
i g*»btt, .StT^i i c a p I^U^fiilOS 

{&f&-§-d a t e mavtmkir^zmmo&wmm c a P 

tCfitem&ffilOS^m-f- d a t ei5t#atn5. ::t, ^2©TF 
T 3 0 ©y- h ®ffi V g cur {i , *=i§*&®i&il c o mCfE, *3 J; 0*1131 

{£lr3t UT#iiii&®i& c o mtf>®ft£<£ < L"C*>Sfc«>, I20TFT 
3 0 <7>-y— hSJE V g cur tt „ *i§l&Si& c o m<£> MOL t 

s t (DM®: h <om\zte%i- z 0 r (D^ii^m^ c omwl&lio^tli 
+ IffiirtSr H5-Ct50t\ ^2©TFT 3 0©^>il 

% ^tf) t % £>m&ifc}$mfii s t Oft, i-fcfc*?, M&ff # data© 
»1tffiffll©«ttSr±ffT % IS^ft^-d a t a (Omm&'^Z < "C £ 3 . * 

fcs I2©tft3o o^-^mgsds^isima o p omtea>e>ii:&6<jKi* 

JKPSrStt'Sc ^ot, ®Hf Hi "T 5 «> <z> ili&ff -*§- d a t aO 

*f[6]m@ o p Ctfi J; 9 <&V^<£, &S'v* 
{^^-CTJf , ®^f§-§-d a t a (DM*** <L-Cfe-5 0 
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W&m^d a t a<Dm&&, *ii^m^ c o mtimitLk fcttfc LT^iti 

. -tnst, is«iflr*d a t a otfi^, sti^m^o P b&m&nmc © 

*iitliil©TFT2 0{i P |2©TFT3 0 £ 

mmmM-chztzb, mm&mtfiirz t %<D&&m s a t e <Dm.it 

S:fg-f§- S ; : gate) lifSmfe-CfeSo miCSt LT^ I2OTFT30IJN 
f + ^/Htii)5 ®^ 7 &,&#T fc&OB&fg-©- d a t a IJ 

d 03 «fc 5 K , *JB*B-Ctt* |l©TFT20tl2©TFT30H5 

{*;«{f gate <D.^^^W;*<D L , & ftm+4 0 <Dj?g£ 

±lf5fc*Hl2©TFT3 0 <£> * ^Jfifct £ T *f £ -< < ®&ff d a t 
a <Dm^SriS < t5r ilC*5o wtf>£5 &;fe£ff -*§- S gatetfJiilRl^A' 

^fii t sats* d a t a t zmmitte, mm 7 <Dm&.Mffl*, & 

4 0 & &jT Zit Z Is^^CDmi&iS^ d a t ai5§jlttc a p \Z 
S#ii^ixTV^< iCotiT, il©TFT20»y- h ©JE^M Lt, 

^^t f t <D*^n,ffi,frmx-rz>ii\zi'7 v s-ttso^ < 0 taeo -c, 

S##J#®® s t©lt*IS|luLti#l:li, S gateOtt 

s tlDlt^flfjllf, IlOTFT20©y- 
h MS. V g sw*5 «fc l>*fS 2OTFT30 h 1EV g cur <DMj5&m 

OttHft-'C\ ,£*T©fc«>0®&ff-§- data <DMtiL&. ^1®TFT2 
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t # T £ 5 0 i:tt|2©TFT3 o <d * ^ u# o iSfct 

£ < * z>jjm\z&tt<Dfz&<Dmmis^ a a t a omffi&aEjtLfcr. t »c 

K^SHrov^m 2 5 Srfflv>"CttWi"5. ' 

&M<Opm 2 {C*3V^Tti, ^ 1 ©TFTfiNf t^/Htfc <9 V ^ 2 
©TFTIiPf + ^/Htfc5o 02 5ir^$H5i $Sftif^4 
0 & :1T £ 5 , S^fs#d a t a <D * c o mO 

i&i •? t> m < ltp ^ -t ^^m<om 2©tft3 osr^->^-7^-& 

TV^J)^ *^ffi-Ctt, HI 2 5{d^-$-± ? &ftm*4 0 &*B*T£i£ 
5S^t^ i2©TFT3 0^^ii:^-Vt7§tftV\ 
\ *^1&-ete> »2©TFT3 0.i5p^ + ^/H-efc5fcft, ^rH£^ 
^(d^ — $-^§{314, ^- hfffVgcur ^OV ( * il m i& c 

om£PJm{4) , S> 5 VM4jEtf>S& (^ijiij&il^l c o ra i 9 HV^fffi) 
it*wtl:ft5is, *^f§TM4, I2CTFT 3 0 <D V— MEV g 
cur i» I © T F T © L^V^-filSjEV thp (cur) HffiStSl^^^ <fc 9 
iUV>S& t «t 9 fc, ®&{s-§-d a t a <D *M ft ft <D & <& «> \Z 

|S^LXfc-5o t£oT, }|ff«il:fc5ii7 1:*5V>tg2©TFT3 
0 KRlftl^nS ^— h mil (4, I2OTFT30 2* >- tfc H £ ft 5 <b # 
<t C-C.fc5^ % |2(DTFT30OL|^ffilE ( V thp (cur) 
) ^115 £ 5 ^fifCfe-So #J;tt4\ !2©TFT30©Lt^ffiIflE 
(Vthp(cur)) ^-4VirLfci:#, itTtl-Cl 2 OT F T 3 0 |:PP 
AD $ *L -5 h MS. l± - 3 V t -t 3 c 
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<D & 0 1 F Ti^NS, i20TFTi5PlOM' 1 M&ft 

# d a t a 0>»JT«0> d a 
t a©|gji*/h^< t§5©-C, ®^f§#da t a (Oi&M&it^ ± tf* 
HSiflS«rBI5 - t *S"C# So :«J:5 I'BS&m-f-d a t a ©mfl- 
iRO tf>®& KiS^L fc*§^-? <b , Pf + *^lO»2 © T F T 3 0 
•Cii, L'# V>-fitmJEVthp(cur){^tB^-r-5 l/^t 13 i£i £> m& Tf 

a^smjE^tettfttf, SfcT/j^v^KjmsEL^gf&ixiz^ft^o 

i£i £> ic: IS £ -e £ So r. #iii£SISl c o m <z>m{4£, 

<l-c£>s„ tna, *aE««ibiai»tc*5^-c, iifsts gate<Dit;m 

&<hLTfl§V^ft-i!- u^/utf ©SS*I|&t» c o m Id 3£ -f- tt <fc 
CI <Z> ^ ^ ii , Hl©TFT2 0i5Nf + ^^It, I2CTFT3 

o asp f + ^;H/i©T% iHJTtt'ffiicfcSEiX 7©I2©tft3oi; 

RlAD^^S^- -h««Otttttv I1WTFT20 $r^-^^*i}ri-S <b 

# O^gft^ gate ©mffi^ t,Sg|lOTFT20 <£> L # V^fif SiE 
Vthn(sw) fcJ£L3lv*fc*#J; •) fcffifcifclJ:-*-*. ■f"4fct»\ 1^7$: 
iffttli:t5i:^BIH5fdat a (W,tiL&Wmm s t ©lf4) £ 
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Vthn(sw) < I Voff | 

C.Tti^t, |lOTFT20©lf V s HiE.V thn (sw) i.9 
<g$L, mm 7 Srjl^i-^^O^ 1©TFT2 0 (D^Z 
m- ±-f 5 - t £: EfcJfc -T ti i£ £ V>„ 

|2©TFT3 0 j&SNf- f ^;H©i^<Ili, HI 2 6 33 .fc tfH) 2 7 (A 

) % (b) z&m bx^^-r s £ 5 k> Lfc=g-m-^tf>is# 

W*ilte^Anix.T, I1OTFT20 -^^ 2OTFT30 iZfQM £ 

(c, ^l)fef^4 0^Iff$t5il:i2roTFT3 0 £ K * - > * 
7 $ # tUi , H^ft-§-d a t a (Dfemmikte «k iiS Jl & fl: £r El 5 r 
t So £ fc, *i§il&®i& c om©ifilr, f lWTFT20Srt 

<b £ <Z>5£g{f -§-S gateO^ffci:^ L <t5^i:ia5, H 
ail&Sr^cb-r- iris-et 5, rrof^i; tt, K£t 7 & 6 <0 Wi l 

roTFT2oroS§i2 ^ ^i^l:$l$a^ c i:v^J;5l-^ mttttMlzjb zmm 

7©i2OTFT30 k ri *n £ n s - bm^mflm, siotft 

2 0 t £ O^^fs-^-g a t e tf> m& (~ S f£ IS 1 <D T F 

T 2 0 © L# V^SJE Vthn(sw) & an £ fc m & <fc 9 *> i§ S(4 I- i" 5 o 

immnmrn 3 ] 

„ ^fhOB*7|:j3^T.t)*lOTFT2 0SrNf + */HiL, ft 
2(DTFT3 0 $:Pf + LfclES©-^ tfc 5. £ , 

i:«5^/Tgf 1-Ct, ^2©TFT30i5p Y^A'ffifc©'?, 3§ft 
1^40 tf>>tftfi]®@ o p (DMGHztt LT*i§#Smi& c o uKDlfilriK 
Ltfe5. 3£oT. I2 0TFT 3 0i5tytil-*^fci ICtt, ^ 
Rl E "C^i" <fc 9 (' s c om©*^?)|l)6i? 4 O^^Cti 



WO 98/36407 



PCT/JP98/00656 



42 

Ifc^Sr^ffcL, ftfc 5£U:o^-C©*lB*-r 5. 2 t 

-Cft* 5. Z <D S: 5 KffitfL k ir Z Z k \z £ <Q . lh\z&ftmm s t Otfi 

fc*5, ilOTFT20#Pf t*>Hlt, |2©TFT 3.0 i»N 
^^.^Alrot^lriiv HI 2 6 :fc 0*121 27 (A) , (B) £#8SLT 
gatS £ 5 Id, *MMX-mW Lfc#{S4<o**fW*i«<S«r^lxJft it- 
IB 1 0>|t FT2 0 J ?'I2©TFT3 0 I^BlAD £ *b 5 flt£ O *§t£ & R $5 
S-frS 3: t lift*. |icTFT20Oitii^«: 

FT 2 OiSNf + ^Mt, I2CTFT 3 0 P ^ -V * * 
Ui^bfcdJ, HI 2 6 K^tifiiagg&^i- ± 5 *10>TFT2O*SP*- 
+ ^/Ht ( I2WTFT 3 0 *SN ^- -Y^ /^S! t tti^lt *> <fc V»„ 

r. <Dffl\z.7fffM~ete. $§#^^40 <£>*Hp]g4£ o p <Dm.tinz.n Lt*a 

j^mil c o m©*ffi*ffi< It, »2OTFT30 # *■ > # ffi o 

c om(^^"IC^9Ed5.Mix5«t5(-^^l-tfe5o 
£ (D <fc 9 1-fiiH 7 *m$L Lfc^Kli, H 2 7 (A), (B) \Z7jk-r 
J; pi;, 13 2 4 (A) lC7KbfcSt^^ 2 S-^i!ifs#^®tt^S^$-&S- 
i:lc*5. 

3 tr*jv>tl±, ii®TFT 2 0 4SNf + ^M-e 
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N W, 2 (DT F T 3 0 355 p f ^^;l,iO £ # (z: Ji % 3§ft§g^-4 0<D*tfa® 
o p LT c o m0>m&£{g; < Lt.,j2©TF 

T 3 0 &*>#Lm\Z.t£^tz k%te. SSft^ 4 0 <D2t|6jm@ o p <D % 

<D 4 9 Il©TFT20i3j; tfgl 2©T FT 3 0 

£i£3msn- Lfcd t <D^j^lc:-oVN-C{i#6 ^ HK-n. -^fti: I4& 
t , f 10TFT20i5P^ + ^;UlT, f 2 ©T F T 3 O 45Nf + ^ 

/umco t # »ci4\ ^5t^-f- 4 o <Dftfam.m o p ©ittcM ur 

m c o m<Dffi{££i&; <Lt, |2©TFT30 755 ^- ^#f§ |r ^ £ £ 
14. c om©*i^^ti?4 0 0*-^m?^755l5{tHS 4 o id 

iritLfci^'i, Il©TFT20 JSitFS 2CTFT3 0 &®mmm 

±m<r>^^irti<Dmm i . 2> 3jc*jv%rt» 12128 (a) % (b) & 

#H8 Lt»flt5 4 5 l-x ^«?^fic a p©Si«<D5 |2©TF 

t 3 0 <d# — h iiiii^Wt^itstSi {4RStffiS<om«iKi4; t£ 

iEft-§- gate OIR/^^ J; «5 Ji® L T f£ & !R XyV * £ l4S&3&Si£^ 
d r \z^-tm'^ti. 1212 8 (A) \znk-r£ OlZ, ftHflcapOl 

@®^) 5 g2©TFT3o©y- hmmizmfiLtewnm s t -st^-l 
ti^wn^tsiii tesstflBcomaas, j£gj&g ate 
545 c 1 i n e •?m&£inx^&. 

d ©ttic 1 inelili, 1212 8 (B) i:^tJ;5l:, ^jSm-^-s 

gate<Dm&.'<^* Pgate4 •? j1® L T l£3itR^ ^ * P 'gate t 14 m& 2 s i£ 
^-faKignS^i-^fl-Si-P stg Sr^frmte s t g ?) 5 5 4 9 }w« 



WO 98/36407 



44 



PCT/JP98/00656 



y?yW*{f #Pstg t±, tiiMlR'**'* PgateAS*»lR^1S»r/iofc«» 
^Sf^m c a p CD^fi&^&flJ/B UTHi&ff ^ data ©*{fc&3/7 b 

£-frS 0 B* 7 iJifftiof jtti c a p ldt*i®&{f -*§- d 

a t a O^ffctd^^^ff P stg (Dm^^^Dg: L # <D {f 2* f£ £H 
S„ H«l«# data <Dmm,&m<DiB 1»TFT2 0 JS ft 

^^^^^lii^J^ffi V>5 r. t >9 ^ cap ^CDli&ff d a 

:©J;5l;Lt, ^fi>& c 1 i ne * ft ^- P stg £rtf>i*5t::fc 

a>e ?i t m-r 1 1 h \z. s j£g<Ri^itiiE]Bg 4 k^^ti*. ^fh©y-> 

g{Cfcv-7hUv ? ^^4 0 1 ^P>(Dttl^ft-§-SrNAND^- i 
tfxf Sr^lt^Si gate {C^SEft^-S gatet Ltlil^tS 

f /7H^y^M0 id^<DttJ^ff-§-^NAND^— MUSS*? £ 
t>* 2 S©^ i/-* — * LXjIM £^fcd 5 ?>> E8 3 0 5' K: » iii 

m^fl!l^m2S u^yw^r V d d jt>>t>m,&V c c y |;u^->7lUli 
feline (cm^J-Tixrf «t V> 0 

fc„ U3&»LjSc*s?>x 5 c 1 ineSrRft 

{3 ± t) ffif&iZ ttt <fc V% 0 a>a>5«fi£tf>-0ij£l2] 3 4 (A) 



WO 98/36407 



45 



PCT/JP98/00656 



n e £ $ t> ^19: rt 5 i&H ft V> £ v> ? & *T-T £ ff> "C & S„ 

±fS<DV>-f;ft,0?£fit::o^-C<b „ |2©TFT30 <Z> SSft - mflE 
T 3 0 £^ogaft)£gi&-?ifrf££-»i:;ft,kE, T F T oi§v^«;»te4#t££¥iJJ8 

rifWR$*u ^ytm^F4 0 ©mutfi^a - M'ftS- irasftv^ 
dtU-StLT, IS 2 OT F T 3 0 <D ft £ &tltt > * 
L# v^«mflE*>« feoff 2^^IfrftM::f2@££J3r-t-- <b £E5lh-r5 r. 

& « $ o e & t # m =t <r> m [6] m m <d m & 1 <d m *t & ft a <& & is & l „ 
i2©TFT©y- MEii, &m&m,®<Dn&km&&ftnm<om®: 

k<Dm\zftm-fZ> £ ?\zffitftl,Xh2>o fcbz.t£. ^2©TFTi>Nf 



46 

& e>n, *v>i»«"T!*^&fr5 c tf-cs a. 

, B * fc^'iTtt 1ft i: ^2©TFT©tLTliV^^-HEiS 
# e>ft5 (DT?fefttf , ^:<o t £ (^li^ft-^^m^^Tff £ .r. 4: 

*s T # 5 w T* , »fc<f -g-0>ig«*:*3 < L, **SS«fc*i tt.*e»«EE 

3pj ^ a* fc s o 

7 i i *fc«***««-ett» mi 

roTFTt|2©TFTt # JJft f^I *> -5 «> „ Bi^l«t5fcfe 

jiii^^ft sgi^t-feSo tto-c, £*r (js*t 
tBsg-r stfi t <*>«{fcr±iHi uan*-c*>* fc«>» ^*r^©stt 

, m 1 ©-T F TfD^-HE^J:^! 2 WT F T bSEE©2X#a s 

®fitdS/J>$ < ft 3 #l*l-fc:5' 7 b £itftfc£, ^^ttf^^iiJjt^^EI 3 r <b 
ft 5#l6]{c:^*T^fc*<DH^(t-§-^m&* 5 iX7 h L/cd itdftS^Xf, 

& <d I*] ± t * x m&-r s r t # T # a o 



WO 98/36407 



PCT/JP98/00656 



47 

■§-OMtS^^t< II, 31 2 ©.T F T <D — hm^^RlAP Jnsm 



WO 98/36407 



PCT/JP98/00656 



48 

t , mm i <onm h ? > v * * z-frvxttm?"- * mt>*t>m& zti 

mi is if ^ & iw^fi£ £ n ft m m mm t mmmmm \z*t ft-t z> n ft mm t <r> 
m « » w s & & k & u & i c s& i2 b m m m t m e *t ft « « t <o m k % n 

So 

m%c<D&m&m,mi: . mm?-* m t \z.& v > y * 

SEAT l <^ l <omm K7 k 

fit , oTfifcttSft&ltolBlBfcfS 
^-ds^ 2 oy- hS&KffcfS^ixSlfl 2 <7>*$!g£ UtriBlT 



WO 98/36407 



49 



PCT/JP98/00656 



v i -^j^^e>^^$H-5iii^m^-^m&«. jiff IE i'tfctfc 
7. i*5fc£>*g§8SiS l II 6 *©.v»-f *n&»tc*sv>-c» Hul2 3§ l 



WO 98/36407 



SO 



PCT/JP98/00656 



ft *<>X**i- ********** 

2 co^ag h 9 ***** irNJJ)P^ti5^- *« 2 cd^J^ 

>x?*9 <D U # i/^lff ^rSx.^^ffi"C'fe5 3. *r««ii-5**i!iK 

o 



WO 98/36407 



51 



PCT/JP98/006S6 



i 2. if;fc<D$£iail i Jgfcv^ i i *ov>-f feft'ic&v'C v Btrfa^*?? 
#*oifi*tt© 5 HE* 2 2 «>y— h 

-C ife * « J&s 3B 1 «>^— h @® £H 5 Sg l tf>f$BI h7>^^^t 

, ®.% i .»»I8S F^-^^ fc^ **x*«ffc 

^' J-*o-C«» Six fcttlEH«k-« 

id t* k m & § n fc b ^ a « t & b ^ * * » - » ft "t" * ** ft « ■ h <° ■ w {r 



WO 98/36407 



PCT/JP98/00656 



52 

««H:«»ftlfc*«lEi-5«tt b liSM(Oi®l:li, fttl IE £ & ft ^ it 

14. »#©ttffl* 1 *feVNL» 1 3 J«m^ftj&»fc:feV<*-C, SdlE^I 
1 5. »*©«BB* l «<tv^b» 1 4 3S«OV>-f n^»c*5v>Ts Men. 2 

^mb-rzm^m&o 

1 6. fit jfcO^ffl^ 1 V^ Lfl 1 4 J£<D JxdHCttVt-C, MSE^ 2 

&mb-rz>m^mmo 



WO 98/36407 



PCT/JP98/00656 



1/3 1 





'ZZZZZZZZZZZZZZZZZZ 



nnnnnnnnn 



-com 



bank 



6 



WO 98/36407 



PCT/JP98/00656 



mi 2. 



2/3 1 



gate 



ciine 




com 



WO 98/36407 



PCT/JP98/00656 




WO 98/36407 



4/3 1 



PCT/JP98/00656 



A-A'fflr® 




WO 98/36407 



PCT/JP98/00656 



5/3 1 

mi e 




WO 98/36407 



PCT/JP98/00656 



6/3 1 

(A) 




WO 98/36407 



PCT/JP98/00656 



7/3 1 



El S 

(A) 




WO 98/36407 



8/3 1 



PCT/JP98/006S6 




5 

< 




mm (v) 



WO 98/36407 



PCT/JP98/00656 



9/3 1 



< 

A 
V 



1E-2 
1E-3 
1E-4 
1E-5 
1E-6 
1E-7 
1E-8 
1E-9 
1E-10 
1E-11 
1E-12 
1E-13 
1E-14 



-20 































































1 






















































si 



























































■10 0 

v- hns. <v) 



10 



20 



1 2 



< 

ignr 
A 



1E-2 
1E-3i 
1E-4 
1E-5 
1E-6 
1E-7 
1E-8 
1E-9 
1E-10 
1E-11 
1E-12 
1E-13 
1E-14 



P4* * j\>mmm b ? > v * * <d 

























































































































































































/ 











-20 



■10 4V 



10 



20 



WO 98/36407 



1 0/3 1 



PCT/JP98/00656 



1 3 
(A) 



100 
10 



(B) 



(C) 



(D) 



(E) 



(F) 



(G) 



200 
+ 



A 



21, gate 4 



300 
4^310 



50 
K 10 



31 



50 



23-^27' v 22 



SZJLi i > i 

©3 



dine 33 y 27' v 32 

69 ,com s-35 
63 



/-D» /Will /-oa 

64-. J. ^-63 ^ 



51 




'20 cap 



310 



WO 98/36407 PCT/JP98/006S6 

11/31 

[gl 1 4 




WO 98/36407 



1 2/3 1 



PCT/JP98/006S6 



1 5 



sig (data) 

O 



gate O 
(Sgate) 




cap 



WO 98/36407 



PCT/JP98/00656 



1 3/3 1 



[SI 1 © 
(A) 




sig (data) 



40 



20 ^st 



r 

r com r 30 A A 



a, 6 

cap 
V gate(sgate) 



op 



(B) 



sig (data) 



sig (data) 
gate (Sgate) 

y-OP 



Vgcur ^41 



com 



gate (Sgate) 



op 



T 



41 



j Vgcur y com 



WO 98/36407 



1 4/3 1 



PCT/JP98/006S6 



E11 7 



sig (data) 

O 



gate O 
(Sgate) 



,,-JT 



com 

Q 



20 



st 



41 



-cap 
30 



-O op 



WO 98/36407 



PCT/JP98/00656 



1 5/3 1 



(A) 




gate (Sgate) 



(B) 



sig (data) 



com 



41 



Vgcur 



st 



1 
x op 



V 



sig (data) 
gate (Sgate) 



% Vgcur 



com 



x 



St 



41 



1 



gate (Sgate) 



WO 98/36407 



1 6/3 1 



PCTVJP98/00656 




WO 98/36407 



2 O 



PCT/JP98/00656 



1 7/3 1 



(A) 



sig (data) 




gate (Sgate) 



(B) 



sig (data) 



Z 



gate (Sgate) 



♦ ^41 



Vgsw 



com 



Vgcur 

^L st 



Z 



op 



sig (data) 



Z 



gate (Sgate) 



| Vgcur 



com 



Y 



St 



41 



1 



WO 98/36407 



1 8/3 1 



PCT/JP98/006S6 



E£3 2 1 



sig (data) 

O 



com 

O 



gate O 
(Sgate) 



T 



20 



St 



r 



cap 



41 



hv 



30 



Oop 



WO 98/36407 



PCT/JP98/00656 



1 9/3 1 

\^} 2. 2. 




WO 98/36407 



2 0/3 1 



PCT/JP98/00656 




WO 98/36407 



PCT/JP98/00656 




WO 98/36407 



2 2/3 1 



PCT/JP98/00656 



£ 
CO 

CO 



10 

CM 

H 



















CO 






CO 




WO 98/36407 



PCT/JP98/00656 




WO 98/36407 



PCT/JP98/00656 




WO 98/36407 



PCT/JP98/00656 



2 5/3 1 



f^?1 2 S 



(A) 



sig 

o 



gate o- 



JJTLj- st 



O- 

cap- 
40 



com 

Q 

20 



r 



30 



OOP 



(B) 
Vdd 



Voct 

Vssy 



^-Pgate 




i I _ 






1 1 i - 




i s ' 
i / ! 
i / ! 






»- 


» i 

i/ 
i/ 

4-i ! 











Pstg 



J 



com 

sig (data) 
st 
op 



stg 

- gate (Sgate) 



WO 98/36407 



2 6/3 1 



PCT/JP98/006S6 




0) 
CM 



WO 98/36407 



3 O 



PCT/JP98/00656 



DY 



NAND1 
NAND2 

to* 

NAND3 



Sgatel 
stgl 

Sgate2 
stg2 

Sgate3 
stg3 



2 7/3 1 



Vddy — 

Vssy — 
Vddy — 



Vssy 
Vddy 



Vssy 

Vddy 



Vssy — 
Vddy — 



Vssy — - 
Vddy — 



Vssy — 



Vssy 
Vccy 
Vssy 



Vssy 

Vccy — 
Vssy - — 

Vddy — 









t 
1 




; 






• 

i 


: r*~ delay 







Vssy — 

Vccy 

Vssy 



WO 98/36407 
3 1 



2 8/3 1 



PCT/JP98/00656 




WO 98/36407 



PCT/JP98/00656 



2 9/3 1 



IS] 3 2 



sig (data) 

O 



gate O 
(Sgate) 




WO 98/36407 



PCT/JP98/00656 



3 1/31 



3 4 (A) 



Sig (da-ttx) 

o 



gate o- 
(Sgattt) 



gale o- 
(Sgate2) 



zo 



-cap 



com 




-o — AAA — _q 



30 



op 



j~ ,com 



■20 




30 



40 



-41 



3 4 (B)' 



Sgatel 



S901*?" 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP98/00656 



A. CLASSIFICATION OF SUBJECT MATTER 

Int.Cl 6 G09G3/30, H05B33/08, H05B33/26, H01L33/00 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int.Cl 6 G09G3/20-38, H05B33/00-28 , H01L33/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1998 Toroku Jitsuyo Shinan Koho 1994-1998 

Kokai Jitsuyo Shinan Roho 1971-1995 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



jp, 8-227276, A (Pioneer Electronic Corp.)/ 
September 3, 1996 (03. 09. 96) 

JP, 8-129358, A (TDK Corp. and others), 
May 21, 1996 (21. 05. 96) 

jp, 8-227276, A (Pioneer Electronic Corp.), 
September 3, 1996 (03. 09. 96) 

jp r 8-129358, A (TDK Corp. and others), 
May 21, 1996 (21. 05. 96) 



1, 14 



2, 7, 8,. 14 



15-16 



15-16 



p~1 Further documents are listed in the continuation of Box C. ^] See patent family annex. 



Special categories of dted documents: 
document defining the general state of the art which is not 
considered to be of particular relevance 

earlier document but published on or after the international filing date 
document which may throw doubts on priority claimfs) or which is 
dted to establish the publication date of another citation or other 
special reason (as specified) 
O" document referring to an oral disclosure, use, exhibition or other 



"A" 
"E" 



"P" document published prior to the international filing date but later than 
the priority date claimed 



T later document published after the international filing date or priority 

date and not in conflict with the application but dted to understand 

the principle or theory underlying the invention 
"X" document of particular relevance; the claimed invention cannot be 

considered novel or cannot be considered to involve an inventive step 

when the document is taken alone 
"Y* document of particular relevance; the claimed invention cannot be 

considered to involve an inventive step when the document is 

combined with one or more other such documents, such combination 

being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
May 12, 1998 (12. 05. 98) 



Date of mailing of the international search report 
May 26, 1998 (26. 05. 98) 



Name and mailing address of the ISA/ 

Japanese Pat nt Office 



Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



S§gfflS§##- PCT/JP98/Q06 56 



a. &9i<7>m-rz>#m<o&& (bbimmwmb a pci ) 

- Int. CI* G09G3/30 H05B33/08 H05B33/26 H01L33/00 



m&%ftoizm'm$m (m&®ft&m (ipo > 

Int. CI' G09G3/20-38 H05B33/00-28 H01L33/00 



0*HHffl«f3e^« 1926-1998 
B*ffl^H*fflfflg^«l 1971-1995 
0*fflS®Hffl«f|g^« 1 9 9 4-1 9 9 8 



X 
X 
Y 
Y 



P. 
9 9 

P, 
1 . 
P, 
9 9 

P, 
1 . 



8-2 
6 (0 
8-1 
5M. 
8-2 
6 (0 3. 
8-129 
5/? 



2 
3 
2 
1 
2 



2 
0 
3 
9 
2 
0 
3 
9 9 



6, 
. 9 
8, 

(2 
6, 
. 9 
8, 

(2 



A W ■*=T«SC*tt) , 0 3. 9,3 
6) 
A 
1 . 
A 
6) 
A 
1 . 



0 5. 9 6) 
(✓<>f *-=7M*aartfc) , 0 3 



9M 



0 5. 9 6) 



1, 14 

2, 7, 8, 14 

15-16 

15-16 



(73 



r&j |s|-^f> h7r ? l>— 



BB5ISIfi£5S7Ui:B 

12. 0 5. 9 8 


26.05.98 


B*attfflF/?'(-I SA/J P) 
SSfiES^- 100-8915 
mjWFttfflE®#BI=Tl 4#3-§- 


* *f 7C £ 

03-3581-1101 P 


5H 


8 0 2 2 


181 3 5 3 0 



tSPCT/ISA/2 10 (f ix) (1 99 2^7^) 



